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SUMMARY

Significant concentrations of PCB's were found in fish from the Kalamazoo
River in the vicinity of Kalamazoo during a July-August 1971 survey
(Hesse and Willson, 1972)

Sanpling of water, industrial and municipal effluents, scttlicable solids,
and bottom sediments within the Kalamazoo area was conducted during 1972
in an attempt to fsolate sources of the PCB contamination.

Portage Creck is a major contributor of PCB's as Aroclor 1242 to the
Kalamazoo River in the City of Kalamazoo vicinity. The source of PCB's,
with the possible exception of intermittent discharges from the Reed
Street storm sewers, arises from the Bryant Mill Ponds' sediments and
from an Allied Paper Corporation settling basin discharge between Alcott
and Cork Streets.

The sediments in the Bryant Mi11 Ponds contained PCB levels up to 368
ppm. PCB‘'s in these sediments are available for leaching to the water of
Portage Crecek. When the ponds were drained in July 1972, many sediments
from it were washed downstream, contributing to the PCB enrichment of
Portage Crecek by exposing these sediments to additfonal water surface,
erosion and decomposition.

The discharge of an Allied Paper Corporation settling basin contained
extrencly high levels of PCB's, up to 65 ppb as Aroclor 1242.

Anather significant source of PCB contribution to the Kalamazoo River
{5 the discharge from the Kalamazoo WWTP. Sampling is currently being
conducted in the sanitary interceptor system to isolate and identify
point sources.
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INTRODUCTION

Polychlorinated biphenyls (PCB's) have recently received considerable attention
as an environmental contaminant because of their persistence and chronic
toxicity in an aquatic ecosystem (Risebrough and de Lappe, 1972). PCB's have
been commonly used as plasticizers, flame retardants, insulating and heat
exchange fluids, hydraulic fluids, and as ingredients {n carbonless paper

and printing inks (Reynolds, 1969; Broadhurst, 1972).

Structurally related to DDT, PCB's behave similar to DDT chemically {n being
relatively insoluble in water, but very soluble in liquids {Nimmo, et al, 1971).
Consequently, low levels of PCB's in water from industrial sources accumulate
in fish and other aquatic animals to levels that may be unsafe for human
consumption (Stalling and Mayer, 1972).

The Water Resources Commission (WRC) July-August, 1971 Kalamazoo River biological
survey pointed to the presence of very significant levels of PCB's in fish

collectcd from certain sections of the Kalamazoo River (Hesse and Willson, 1972).

The report {ndicated that the primary sources of PCB input into the Kalamazoo
River system were from the cities of Kalamazoo and Battle Creek.

In 1972, further sampling was conducted in the vicinity of the City of Kalamazoo

to fdentify possible sources of PCB loss to the enviromment. This report covers
the 1972 investigation.
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NETHODS

Three types of somples wore collected for PCO analysis in conncclrewith
this report: setlicable solids, sediment (grab and core) and water
{yrab and composite).

Settlcable solids were collected in 200 mq glass stoppercd, wide mouth bottles
(4 cm. dia.). 1lhe tottles were suspended approximately onc foot below the
water surface and left in the stream eight days before collection.

Soft bottom sediments composed of organic matter, s{1t and clays, were collected
tn bottles identical to those used for settleable solids. Core sediment samples
were collected by driving a length of one inch diameter electrical conduit into
soft sediments, corking the end open to the atmosphere and removing the conduit
from the scdiments. The corc was then extracted from the condult, with the use
of a plungrr-like apparatus, measured, sectioned and the individual sections
placed in glass stoppered bottles. Care was taken to reduce cross contamination
between sampling sites with the sampler by rinsing the conduit between core
samplrs and by pretaking several core samples at a site before keeping one

for analysis.

Waler samples were collected in one gallon glass jugs with teflon lined caps.
One hundred milliliters of hexane was added to the jug prior to collecting

the sample to act as a PCB extractant. Stream and industrial sampling was
accomplished by Water Resources Commission personnel from either the District 3
(Grand Rapids) Office or the Water Quality Appraisal Section (Lansing) as
{ndicated on cach appropriate table.

Al camples were analyzed by the Nater Resources Conmission Pesticide Laboratory
in Lansing by gas chromatography, Both Aroclor 1242 and 1254 were used as '
analytical standards for each sample.

SAMPLING AND RESULTS

On April 20, 1972, water samples were collected from the discharges of several
industries in the Kalamazoo area considered to be possible PCB users. In
addition, samples were collected from Portage Creck at Michigan Avenue .and from
the final effluent of the Parchment Wastcwater Treatment Plant (WWTP). Tortage
Creck receives effluents from several industries including two paper mills {n
the vicinity of the Bryant Mill Ponds (Figure 1). The results of the analyses
show that the PCB concentrations were below the 1imit of detectability for

all locations except Portage Creek which contained 0.47 parts per billion

(ppb) as Aroclor* 1242 (Table 1), (*Aroclor is a registered trademark of the
Monsanto Company),

To determine comparative PCB concentrations over a perfod of time, sctticable
solids samplers were placed on May 17, 1972, at four locations in Portage Creek
and sfx {n the Kalamazoo River in the vicinity of Lhe City of Kalamazoo (Figure
2}. After eight days exposure the settlcable solids were collected and analyzed.
Starificant concentrations of PCB's, ranging from 0.2 to 2.63 parts per million
(ppm), occurred at all the sample sites except two upstream from the Bryant Mit
Pords in Portage Creek (Table 2), The PCB's present appeared to be largely
kroclor 1254 in the Kalamazoo River above Portage Creck, Aroclor 1242 in Portage
Creek and an equal mixture of both downstream from the confluence of Portage Creek
and the Kalamazoo River. This data corresponds well with the results of PCD
analyses conducted on fish collected from the Kalamazoo River in 1971 (licsse and
Willson, 1971}, The results also tend to verify the suspicion that the 8ryant
Paper Mi1l Ponds between Cork and Alcott Streets were holding PCB containing wastes
in their sediments from previous paper recycling operations involving carbonless

m

paper and pr.__n9 inks (Chester llarvey, Personal Conwunication).

On July 1, 1972 the City of Kalamazoo opened the gates of the Bryant Dam at
Mcott Street to drain the Bryant Ponds in connection with a municipal project.
Shortly after the ponds had becn drained, -everal water and sediment samples

wore collected from Portage Creck and other suspect discharges to the Falsmazoo
River. Although significant PCB levels were present in sediment samples from

the lower Bryant Pond, 6.53 ppm, the Lake Street site which is farther downstream
was much higher, 25.45 ppm (Figure 1 and Table 3}. This may be explained in

part by the previous draining of the Bryant Ponds and possible subsequent down-
stream transport of the more highly contaminated sediments. Water samples taken
from Portage Creek at the face of the Alcott Street Dam (the gates had been
closcd on July 6 and the Bryant Ponds refilled by July 12, 1972) and at Michigan
Avenue displayed a low upstream (0.16 ppb) and high downstream (3.60 ppb) PCB
concentration similar to the sediment samples (Table 3). This twenty fold
increase in concentration could be explafned by the PCD contaminated water
flowing in sluys received from an intermittent discharge, by the water accumulating
PCB's tn proportion to the distance it flowed over contaminated sediments, or

by another source of PCB's entering Portage Creek dovnstream from Alcott Street,
The level of PCB's in all the remaining water samples collected on July 12, 1972
were below the 1imit of detectability (Table 3). :

In an effort to check on possible points of PCB input to Portage Creek between
Mcott Street and Michigan Avenue, storm sewers on five strects were selected,
with the assistance of Kalamazoo WWTP personnel, and sampled on July 25, 1972,
At only onc street, Alcott, were the storm sewers visibly discharging into
Portage Creck. The PCB concentrations in the Alcott Street storm scwer waters
were below the limit of detectability (Table 4). Both of the Peed Street storm
sewer samples had high concentrations of PCB's. llowever, since both were partially
syhmerged and a8 discharge vas not discernible, it is quite protable that the
water collected was largely Portage Creek water. A similar sftuation existed
for the Uryant Street storm sewer due to broken walls that allowed Portage

Creek water to flow into the sewer. Water samples collected from Portage Creek
at four other street locations from Stockbridge Street downstream to the
Kalamazoo River contained consistently high concentrations of PCB's ranging from
0.9 ppb to 1.3 ppb (Table 4).

Sediment collected from the east side of the lower Bryant M{11 Pond contained
very high levels of PCB's, 50.28 ppm, as did sites downstream at Alcott, Bryant,
Reed and Stockbridge streets which ranged from 11.64 to 26.30 ppm (Table 4).

A very small discharge was observed from ona storm sewer that opened to Portage
Creek from the West side of Lake Street. Sediments collected from the sewer
contained high levels of PCB's (Table 4), but it is probable that the sediments
were deposited in the sewer from previously high water levels in Portage Creek.
Subsequent investigation indicated the sewer drains only a short section of

a residential street,

The storm sewer outfalls investigated on July 25 were reexamined on August 31,
but since the discharge conditions had not charged from the previous samvling,
none of the scwers were resampled.

Water samples were collected again on August 31 from sites in Portage Creek

and the Kalamazoo River in Kalamazoo. The results of the Portage Creck samples
indicate that high PCD levels from 0,15 to 0.59 ppb were present from the Alcott
Street Dam to the Kalmazoo River (Table 5). The PCB Tevel in the Kalmazoo River
at Michigan Avenue, upstream from the confluence with Portage Creek, was below
the limit of detectability, but two downstream sites near Masel Street had high
levels, 0.28 and 0.45 ppb, indicating the influence of Portage Creek and possibly
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the Kalamazoo WNWIP on PLB contamination of the river (Figure 2 Table 5)
Previous cight hour composite sampling of the Kalamazoo WWTP fiﬁ;T/cfflucnt
on Harch 28, June 6 and June 7, 1972 indicated high lcvels of Aroclor 1242
{1.70*, 1.92 and 1.00 ppb rvespectively) were being discharged to the Kalamazoo
River via the WWTP outfall. (*Aroclor 1254 was also present in this sample,
This would result in 8 slight ovcrestimation of the Aroclor 1242 value).

Two outfalls to Mortage Creck above the upper Bryant Mi11 Pond were also

sampled on August 31. A 30-inch sewer entering the east side of the creek

from the Morton Drive arca had considerable discharge but no detectable PCB's.
$14ghtly upstream and across the creck a 2-inch (polyvinylchloride pipe)

discharge was sampled as an outfall of a diked Allied Paper Corporation settling
basin, Although 1t was not a large discharge, the PCB concentration was extremely
high, 56 ppb, indicating a possible significant source of PCB input to fortage
Creek (Tabic 5). .

Sediment core samples were taken from four locations {n the Bryant Mill Ponds.
Hich concentrations of FCB's, up to 368.7 ppm appeared in specific layers in
the profile of each corc sample (Table 6). At threc of the locations the PCB
rich layer vas at the top of the profile, but at the fourth location near the
Alcott Street Dam, the rich tayer was at the six to eight inch depth,

On Novesber 20, 1972 the outfall from the Allied settling basin was resampled.
The two inch plastic pipe had been replaced with an eight inch steel pipe, but
the PCB concentration remained extremely high, 65.0 ppb as Aroclor 1242,

The Kalamazoo WWTP {ntcrceptor sewer system was sampled on December 6, 1972, to
locate sources of PCB input. Efght hour composite samples from five of the
mafn interceptor trunks plus the WW/IP's raw intake and final effluent were
collected. The results indicate that Aroclor 1254 was the predominant PCB
form present (Table 7) unlike the previous results from the March and June
effluent samples. Sampling {s being continued on the interceptor trunk lines
to further isolate sources. ’
DISCUSSION .
A comparison of the results of the Apri) 20, July 12, July 25 and August )
sampling fndicate a definite pattern to the PCB levels in Portage Creek. The
FCB concentration in the water at Cork Street upstream from the Bryant Mil)
Pond on July 12 and August 31 (<0.) and 0.1 ppb, respectively) and at the
Alcott Street dam face on the same dates {0.16 and 0.15 ppb respectively)
indicate that the PCB input from the Bryant Mi11 Pond sediments and the All{ed
Paper Corporation sett)ing basin discharge is falrly constant (Tables 3 and 5)
except when the contaminated sediments are washed from the ponds.

The bottom sediments in the upper and lower Bryant M{11 Ponds appear to act as

a significant reservoir of PCB's for the Portage Creek system. A layer of

highly contaminated sediment probably ex{sts throughout the ponds. The highest
concentration found ¥n a core sample {s over six times higher than onc of

the highest concentrations repo®ted in the literature, 61.0 ppm {n Escambia River,
Rorida (Nimmo, et al., 1971).

The sites downstream from Alcott Street appear to have the highest levels of
PCB's in the water at the time of the drawing down of Bryant Mill Ponds, and
then recede to pre-drawdown levels as the sediments in the stream were leached
of PCB's. This {s best exemplified by the water samples collected from the
Michigan Avenue site which contained 0.47, 3.60, 1.30 and 0.59 ppb PCB's on April
20, July 12 (following drawdown), July 25 and on August 31, 1972, respectively.
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Since there «__no known PCB input from storm sewers downstream from Alcott
Street tn Lake Strect, it is probable that the increase in concentration with
distance §s a factor of thc contaminated sediments releasing PCB's to the water.

Hisbet and Sarofim (1972) utilize the similarity between the properties of 0OT
and PCB's to formulate the conclusion that most PCB's released into

fresh waters are ausorbed onto bottom scdiments. A possibie mechanism for the
release of the adsorbed PCB's from sediments is indicated by Hamelink, et al.
(1971). They state that thc amount adsorbed (DDT and metabolites) is larocly
dependent on the organic matter content of the sediments. Therefore, 2 reduction
{n organic matter content of the sediments by incrcased decomposition in the
stream would tend to release adsorbed hydrocarbons, such as PCB's to the water.
The mechanism for PCB uptake by the water §s probably equilibrium diffusion.

v

The impact of Portage Creek's PCB discharge on the Kalamazoo River {s masked some-
what by the close proximity of the Kalamazoo YMTP discharge, an additiona! source
of PCB input. However, the PCB concentrations discharqed from Portage Creek

are so high that the contribution to the Kalamazoo River must be considered

significant,

Fleld work by; Jon Lauer, Aquatic Blologist
Roger Przybysz , Water Quality Investigator
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Table 1, PCB w_ cntratfons in water grab samples collected in the City of
kalamazoo and viciaity of HRC District 3 personnel, April 20, 1972.

Location

PCB concentration in ppb,
Aroclor 1242 Standard

Brown Paper Company
White Water Discharge
Parchment MiT1 41
Parchment Mill #2
Storm Sewer Discharge

Checker Cab Company Discharge

Consumers Power Company Discharge,
Kalamazoo

Edward Street Storm Sewer,
Kalamazoo

Portage Creek at
Michigan Avenue, Kalamazoo

< 0.10
< 0.10
=0.10

<0.10
<0.10

< 0.10 .

0.47



Table 2. PCB concentrations i ttleable solids collecled in the Cily of Lol
avle 2 concentrations in setticable solids " y Table 3. PCD concentrations in water and sediment grab sampies collected fyum

Kalamazoo and vicinity by WRC Water Quality Appraisal onnel _—.
by 17 - 28 1972, Y Quatity fAep ol g yar  Tlocations in the City of Kalamazoo and vicinity by NRC District
’ 3 perwennel, July 12, 1972,
’ PCB concentration in ppm . . PCB concentration
Wet Weight Aroclor . ~ Aroclor 1242 Standard
lacation Grams 124 Standard 1254 Location : {ppb}
, . The Upjohn Company <0.10
R . .
kalaggizosu{;zz 2.0 - e 0.44 Cooling Water Discharge to
Galesburg . Portage Creek ‘
River Street 16.0 — 0.23 Allied Paper Corporation <0.10
Comstock ¢ Monarch Discharge to
Portage Creek
Michifan Avenue 11.4 ———. 0.56 .
Kalamazoo Hydreco <0.10
. Discharge to .
Patterson Avenue 16.9 1.09* o 0.42¢ Kalamazoo River '
Kalarazo0
Consumers Power Company . <0.10
Mosel Street 23.5 0.89* 0.36* Morrow Plant
Parchment Cooling Water Discharge .
- . to Kalamazoo River . !
D Avenue 6.0 1.08* 0.40* Portage Creek -
Kal Twp. ’
alamazoo Twp . Cork Street «<0.10 v
P Creek :
ort:‘ﬁhd;ee‘z{d. ' 10.9 . 0.03 Alcott Street (from face of Bryant Dam) 0.6 -~
p .
ortage _ ' Michigan Avenue 3.60 \//
. - . 0. :
Egﬁm:ﬁ;fft‘ o 2-5 0 avis Creek .
. . Lake Street <0.10
Reed Street, 28.0 1.33 ~one .
: Sediment from Portage Creek wet weight
Kalamazoo | Lower Bryant Mi11 Pond (pp 6.53 sht)
Michigan Avenue, 17.5 2.63 .- :
Kalamazoo . Lake Street . ) 25.45%
*The presence of both Aroclor 1242 and 1254 {n these samples would result in
a slight overestimation of the values.
e



Yable 4. PCB concentrations in water and sediment grab samples-—lected
from Portage Creek by WRC Watcr Quality Appraisal personnel, July

25, 1972, . |
PCB concentration
Location Aroclor 1242 Standard
(ppb)
Portaac Creck Water Samples ' ;
Alcott Sticet . ) )
West Sewer < 0.10
. East Sewer i < 0.10
8ryant Strcet
*fast Sewer 0.59
Reed Street
*west Sewer 0.42
*fast Sewer 1.20
Stockbridge Street 0.90
Lake Street - .. 1.00
Crosstown Parkway : 1.00
Michigan Avenue 1.30
Portage Creek Sediment Samples (ppm wet wclght?
Lower Bryant Mill Pond 50.28**
A}
Alcott Street’ 26.30
Bryant Street ' ' 11.64
Reed Street 24.85
Stockbridge Street : 18.78
*Lake Street {West Sewer) 12.05
“Portage Creek water and sediment probable source of PCB contaminatfon. See
text for details.
**aAroclor 1254 was also present in this sample. This would result in a slight
overestimation of the Aroclor 1242 value.

e - - . . - . N

Table 5. PCB .  ntrations in water samples collected from various locations
fn thé ity of Kalamazoo and vicinity by WRC Water Quaiity Appraisal
personnel, August 31, 1972.
PCB concentration
Arocior 1242 Standard

Location : bpb)

Portage Creek C. i
Cork Street . < 0.10
Upper Bryant Mil1 Pond (upstream end) < 0.10
Alcott Street (from face of Bryant Dam) 0.15
Bryant Street 0.42
Reed Street 0.48
Stockbridge Street 0.22 '

)
Michigan Avenue ) - 0.59
" Kalamazoo River ' .. :
Michigan Avenue - «=0.10
Mosel Street (Upstream 300m. ) J.28
Downstream 300m. ) . 0.45

Discharges to Portage Creek ' !
30" storw sewer from Horton Drive Area < 0.10
2" discharge- from Allied Paper Corp, settling basin 56.0°

*Aroclor 1254 was present in all the samples. This would result in 2 slight
overestimation of the Aroclor 1242 value. .



